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new oxidase gene comprising a microorganism- -i^cftifUTic^viufi ^lu^.; : i «:t- i^^ir wjt»i«. » 
originating oxidase gene capable of converting * .t » 
heteropolycyclic aromatic hydrocarbons into benzoic i , 
acid analogues and used for making up I 
microorganisms capable ot converting dioxins into irLMiMiaicurh imu<. 
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diphenyl ether triols. 

SOLUTION: This new oxidase gene originates from a Jj!'"* 
microorganism, codes for amino acid sequences of 
formulas I, II, etc., and is used for converting 

heteropolycyclic aromatic hydrocarbons into benzoic >^ m i*? m :in ^i^- lu x; *tc 
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acid analogues. A microorganism transformed with a i s »i at 

plasmid containing the gene can convert dibenzo-p- i«uri«,»^i ..pv-^t .tii^-,T.i;«.G:r^.i.[iiUui« 
dioxins into diphenyl ether triol compounds, thus ^ ** 

enabling to remove the dioxins. The gene is obtained , ^ 

by extracting a DNA from a bacterium OA 10 (FERM (^-^ ^; ji- r,: ah ar *n: i;w 

P-16038) belonging to the genus Pseudomonas and «> j» ' *"* " j^^'*' '^'"*"^^ 

decomposing heteropolycyclic aromatic hydrocarbons, ' 
producing a gene library from the DNA, screening the 

gene library with a probe, inserting the selected gene into Escherichia coli, culturing the 
Escherichia coli to oxidize its producing indole into indigo, selecting the highly colored colony 
and subsequently recovering the gene. 
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(IS*ri4] ia^iJSSE^iJS-^ u 2, 3. 4. 5. 6, 75:t/8T'iI^$n^D^•Aia?|JfcoV^(i -ni:IIK6^ 

UM^^S] gd?iJ*ed?y§^ K 2, 3. 4. 5. 6, 7 RXI8 X'^^ ^fl^ D K A^mh ^^^n Ztl tMW^ 

lsS*ri6] gd?iJRSd?iJ§^ 1 . 2, 3. 4, 5, 6. 7 N Agd^iJ^ ^ VMl m t HHS^lCfs] l^m 

HgcoDNAgS?lJ?r^t.'!S*IilKfe(^K^l:g#^il^5^■^^fAL7t7°7;^^KT'ff^Kfe^Lfr^;^^t^^^5rfflV^Ti^-< 

(00 0 1 ] 
[00 0 2] 

hit'^!^(7:>^^mn^i^^mi^mi\:,'^m^i:-^/wtz^?^x-h-ox. :L(D:::^^mn-r^t^\^y^ ^^'^>t^%± 
g^¥6 -296710 . mm^i'¥(o^m mmw-^-ns^sg^-^a^^) , 7^,B8it(cj;657^)^i^;i^"^^f^$nTv^ 

[0 0 0 3] 
[0 0 0 5] 

•t— ifite^Sr^Bt ^<7DD N AgB?iJcDI¥;W7i«^Sr!*^i-?) r i: {:i;5!c?b r ©itfi^Tf^Kte^ Lfc^^fe 

[0 0 0 6] rcoi e)7iafiT-fi. sa?ij*ga?ij#^i -sT'^^ix^T 5 yg^ia^ij^rrn- K-f-SDNAga^ijfes 
vM4r.fui:iiK6i]tc(^i:^tgcDDNAsa?ij. ^(c^ric.T^^n^DNAia^ij^-aif 'L^oT'fc?)„ 



[0 0 0 7] 

[^m(Dmmmm] smmM^m^i. 2. 3. 4. 5. 7 5:o«8-cvTr$H-5ae-7-(ijL;AT<^j; ^^lt 

I^M.!: LT;tW'C'#5{Si±!l^->^— K^^^MIia^CA 1 O^tg^L. '^ffi ('Molecular Cloning', J. Senibrook 

csH, i989/<£i-) '.z'i^'z>xz(Dm{^<o±DNA^mmi-i>o mMi^fc^D N A^mmmx^m Ltzh<7) t . 
^mLtzDNAm}ftm'w^'^m^immmm^mmm^i:^\^^mmmmxw\^i^tc-<i^^-t^T4DNAvtf- 

-Iftc^i^ig^SL. ltfii=-9^7'y y-?rf^§y-t-5o i^MLtzmB^y -( y' y V -(Dm^^m^^-^xiKmm^^^ 
0Sfc^-f5o rco-ii? ^— i LTIl. <?iJ;t(-XpUC118 , pUC119 ^(DiJim(DM%^(D-<^ ^ — ^m^^^Z. 

Hanahan, D. J. Mol. Biol.166, 557-580 (1983) izmCX'n 0 Z. t AHJt. t^'btV/cff^Sfic^M^i^'b L BSft 

^&mity\<mmtmmr-is±(D±mMr-LBmm±.x^f^i'^4 > k— /t-^rg^ft LT^i:fc^ vv^rfco^fi};!^ 

\-lioj\^y<y~;v:kmx.XR^-.^^i:. m^^^'p-^ ^ 0 tmmi^^^m^-t ^ . ^^LTCAI O^Eta^co-- 

y-u^^^^mt\mm^^MB^^ni:nALtzy'yysX vx-mmm^^ntzm'-mi^K^. zmm^ 

}^*?r^felcti^v>|^8^L. A»f>T-coDNAJg£ga?iJ^T:t=^->?£^lcJ;oT^?|)ri-^o Z<DWf}i^lzit. 
<^^fkSI*^t#/i5ci-?)Se<^^- K-t-5ga?iJ#^l . 2, 3. 4, 5. 6, 7Rl/8T'ip$jaaDNA;?)S[gi2{C 

.i.#^!ISMf*l-Si^-f 6o ''.Cii. ->^— K^-t-;^JSrffflKC A 1 0 (4. Pseudonionas sp. CAlOiLT. ¥^9 

¥1 ^ l7Bi^^:|ls^^fP^^feAx^x*s#^W9Emi^St^#-^ ferm p-i6038 t Lx^ti^rix\^^^. 

[0 0 0 8] *IS0^(4. ^'W;^^-i/:/(^±#l&!f^gT-fc6v>-<>y'- p -i^V^^i/V^SKi: LT hu 

EgEftg#^it<5^;cJ; '9?f^Se^$n7t«Si[4!^5:fflv^-Cv?7^-/u^— v^/u h y ;^{*--■'^m-t-^:;^?£t;lrai- 
?)t>^DT'fcS. •fT'it)^, '>7'^ < i tj±fega?^iJ 1 . 2. 3, 4. 5. 6. 7S.t/8 T'^$h.-5T 5 ySSga^iJSra 
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— K-f ?)DNAid?iJ§r-at^DNApIil)eS)oVM±±teSd?iJ#-^l , 2, 3. 4, 5. 6> 7 ,S 8 Tvi^ i ri 5 id ?ij 
>5^>'yf-:^7 3i:/, T^yv^^'. ■7/l-:i-U>', T^-f-yy-^^ T^-Tyf-U^^ y:^/^-^i>ly^ 

f-T-yy. 7>'hy±>. y oL-ry h i-y. -ry^u>^ 7/b;t5^x>'. ^ ^;t^>'^:^i$^^:^)l?-t- 

[0 0 0 9] aTl::±tBDNAga?iJ. St/±IST^ ySgSe?iJSt/rrbC>i:f5]^©T^ /i$ia?iJ^^-f-^5eK?r 

= - Kf-^JtfST-c^ISS^. 3fct/i'fKM-e?-i:ii '9ff^'ee^L/c<S!;[^if^,^Sa^{£ffl-t-^-:^-<>'y- p -^V7t-:^>' 
[0010] 

[USS^'Jl] -^T-n^Jl^l:|^^f[:7K*5>^?M->^- K-^-:f-;^«*fflECA 1 0 (PERM P-16038)?r, ^^jlS.t/^ 
■ ^aSi: UT*/l-^<-/-/l^ 0. iro^^tfTieffi^sKcO^lttfilb lOOmlCl^fi 30'CTn20rpaiT'|j^r42T1^24B#ra^tg* 
^f^^riS'L^EiR L/io SlltSii^ : Na2HP04 2. 2 g KH2P04 0. 8 g MgS04 • 7H20 10 mg FeS04 • 7H20 10 mg 
CaS04 • 2H20 10 mg ^StK :^S-r-1000ml t "f^ (pH7. 0) 

[0 0 1 1] ^©fflf$ro^DNA5r';^i'£ (' Molecular Cloning', J. Sambrook ^, CSH, 1989 -^iii) iC^^V^ 
ISi:^L/Co p$^L/c^DNACDf,^ 1 /i g^$lj[5gg|^ EcoRI Id T37°C. 30:^^r«1, %V^'Ml\^. ^(D^U^m^m^ 
Ltzy'yy^^ KpUCllQ In g ^ lUSf T^»T L /t-<^ ^ -?gfS i: L . T4 V if—^^mx.r 1 6°C. 
i2m^'\R!Z^^^CAi om^cD^mDN Am)i^WALfzmi^^y 4 y'y U-^i'fmLtz, :i(DmB^y^y'y 

V-X-Mm (Hanahan, D.J. Mol. Biol. 166, 557-580(1983)) \Z X ^ ±mM ] M109 ^ff^gfe^L. ^(DrnM 

O.lml^^ T>t^->y >^lU0mg/l cDigST"a ti^ L B^^tgitii-^* Lfc„ CI CD^^iS j:fi4-37°C. 24BffrBlt^ 
SL, ^li/i*^10,000jlil©3a::^ — 6D9'^W-^fe»t>'^/5i3{Ii]K-fcibn/Co :i © =1 u ^n — cDMfefi. IfADNA 

[0012] 

[|life^J2 ] Higl^iJ l(^^^^v^lx^#$^^fc±KSa?lJ 1 . 2. 3. 4, 5. 6. 7St/8 T'.^^$i^5ge?|JSr$t!•DN 
A^7°^v^=; KpUClig (clfAL/t,, r C0DNA;6Stf A^rti^cEl 2 {:ifjk-ty° y :^ ^ KpUCAl T"^?* ^ffl v^T;'^ 
eMjM109 ttS-f^Se^L/Co mWrnmi^^T yh'iy V >oOmg/li:^ts' 2 XY Ti^m h hUy°h-yl6 

h:rdf-xi0g, :feJ^5 g. ijli'^l y y h/U) 100ml T'37°CtCTtg3l Lfc„ M^ti^KflT >" -> y >• 
S:50mg/l<Z?2t^T'tgl:te(C^;;3D Lfci„ 600niii -CW®7fe^:^^ 0.3-0.5 icjg L/iB^.^^T-T V 7'n tVw- ^ - D - 

ht°uy->K (IPTG) $-,1i«-jgST-25ng/ml )SiPL. 600nm T'CDOgirfe-S^J^ 1.0—2.0 (Cog L/cB#,^.-C-4000 
K gCDm'L-^mi^^'ommL. lOO Dil©50mMy :xK/Ns/7r-{.i!ts?§L. S^[s]«{^ia'L>{cT[e]4X-r^r i:t:::<t 
oTiftite^^'-Srl^^Lfc, CDMf*^IS]/< j/ 7 r — 5 mldt^® L. i7/U/<y— yU^S: 0. l%-g5AQL. 30°C-C-300rpiii 

T'tsi^iiTfcissfHSi: 5±s*Lfc„ mmm.mi^±m^i&mvmmcL. smimm^^Mzxi^tiii^. ->y;^7yvu 
/i-cD^^^mm^ritz^ zco'^^^ms Rxim 4 ci^f Lfc„ a 3 tt;»/w<y— yu;^;T^^ h v-/^s$--E^^^i^?) 

t>}4^T'fo?)o :z(DrfMW:^'0 :>J/i--'<y'—/^A^T > h y ^Ji-m^mi^&ri^Z. tAmmx^fz^ :^yM. : DB-5 
:^yM.m 15m 0. 25iiiiij ;tf ;^ n h y ^ :7 ^ -Ka5>;tff^ : jms AM150 (JOEL |±|!^) S^^f^iffAfi 

^: 250°C Ata^g^fa^f^^ : 60°Cx 2 57-. 4 °C/^^ x 3 16°C/57- x 13^7- mtE(Dy''7 KpUCA 

1 T';'^)liM J M109 S-JF^K$G^L/-cJf^R$nl^ft:(l. Escherichia coli J M109-pUCA 1 t LT¥fi5t9¥2^ 2 0 
{^T.mi^'m-^^^T.^T.mt^mmmi^Siti^^- FERM P-16090 t LT=^tt$nTV^?)„ 

[0013] 

[HJfel^iJS ] Ute^iJ 1 {c:t^V^Kit#$ix/-c:±feia?iJ 1 . 2, 3. 4. 5. 6. 7, 8 T'.t^ ^n^ge^^iJSr^ti^D N A 
^©JI^SS?^. EcoRI . Smal. Bglll . Sphl^fflV^T^E^Ff L, ^ O^ITr ^nfc D N A Kff>t 5r7'9 X ^ K pUC119 

difAL. ±mm(n^mm}i^^tj'y°y^=.h'^a:mmL. nm^i:m\''x±mm iMio9 m^wm^^i^Ltz m 

fCo ^nt:ii;^i:±teSe?iJl . 2, 3. 4. 5, 6. 7. 8, XliiKSa^iJ 2 . 3. 4. 5. 6. 7. 8X^^^ 
ix^Smi:'^ts-DN A^^t^mn^m^Ai±i/i^^<y'~ji-^7 y hy:^/i'Utt^m^-t^:itAmm^Htzo la^ 
L. ±Kia5iJK 2, 3. 4. 5. 6. 7. 8 T'^j^^iX^BdJiJSr^ti^D N ASr-aii^^^KteJ^f*:(^-r ^■x=i'^^i:i 
i^^n^-COMfeT)^ ±ISgd?ij2. 3. 4. 5. 6. 7. 8 T''T:$n^Sa?iJ2r^tf D N ASr^tj^Jf^KCtot^lf^CO 
^ :/-:^=i";£^lcJ; ^3 nr:-coMfei "9 ^V^^ ir J; 19 . ;^7;u/<y— ;u5rT v h y =-Ji'm-^^i^-t ^',ai'pf£ < t 
{,±.tMmi. 2. 3. 4. 5. 6. 7. 8Tv7^^ix5)iS?iJ^^ii^DNA;^5^.ST-fe5::<ir/!)5SilK--U'^7'.i. 
[0014] 

[I^j(!r^ij4 ] ^iS^iJ l(c^i^v^©^#$^^/i±Ega?|J 1 . 2. 3, 4. 5. 6. 7 Rlf8X^r^^rh^^mi:th^DN 
ASrff ALfc:7'5^ ? KdUCA1([|12) T'^ffi5rfflV^T;^|]i® J M109 tS^JF^K$5?^(FER.\l P- 16090) L/Zo JF^K 
S5^*^T>t°->y ^50mg/l^Wi?2 X YTi&tte (/< h h y 7' h ^ 16 g . -Y h ^^7; 10 g . :t:^5g. ^ 
^;Kl y -y h/i-) 100 ml-t=-37°C!:i-rtfilL./t. ta5fe?^SliT ^ t°-> y i^SrSOmg/l coig^-c-tSiiiliC-^^O Lfc„ 
eOOniii T'COtS)t:Sd5 0.3-0.5 (Cig LfcB# ^ T-f y 7°n hVU- ^ - D - ^;^-;^7 7 y ht°U-y->K (IPTG) 
^T'25ng/ml gs^DL. eOOnni -C-CDi?g7t;g;45 1.0—2.0 [^MLtzV^.^.XiOOOXgCDiM-h'AM'tZ X '0 100 ml 

cooOdim y >-gg/N y y r-'<^m-m ^^mmi^m'h\z.x\mui-^ z. t d j; oxt^tfi/Tjc^T-^i^* Ltz. z (Dm{-^^^ 

m^<yy7 — 5aUzmiS>l-. y-<yy' - P ^i-^yy^O. l "/omi^aL. 30°Ci?300rpiiiT-ffii^T(::i8f)^ra'!tgi: 

9t&ftL/c. tSStgMf*±Tf ^J^giT-ggtii:! ^OlO^ 1 *:490 u I mi^'f^^'.^Xi^tiiL. ~(Doib25ii 1 
{::N-^5^/b-N- h y ;^5^yu->y/i'y/i';tnT-ir h vSr*Px.70°C, SO^t" ■> y vi-ftRJ^^SrtTV^. .1(751/.; 1 
y.^ u-^ h^yy '<Sm'j^m',^XTm^^i'^X^^Lfzt 2, 2'. 3 - h y b K^^v•■>?7^^/^al- 
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DB-5 (yt/^Aft 15m ;^ ^ A 



a:^? 0. 25iDm) c^-^ :7^-g*53>^}^ : JMS AM150 (JOEL ft®^) K^^^f^AfS^ : 250 ;^ ^ 



80 X 2 5)^ 



[0015] 
[0016] 



116 1 KJ^'JcoS _ 
: Genomic DNA : v-^— K^-^;^M;^Sffi Sfi^^J ATG GAC GTG GCG AAC GTT GAT GAG^GCA ATT* 

TTA AAA AGA GTA AAA GGC 48 Met Asp Val Ala Asn Val Asp Glu Ala He Leu Lvs Arg Val Lys Gly 1 5 10 
15 TGG GCG CCC TAG GTG GAT GCG AAG CTA GGC TTT CGC AAT CAT TGG TAC 96 Trp Ala Pro Tyr Val Asp Ala 
Lys Leu Gly Phe Arg Asn His Trp Tyr 20 25 30 CCG GTG ATG TTT TCG AAA GAG ATC GAC GAG GGC GAG CCG 
AAG ACA CTA 144 Pro Val Met Phe Ser Lys Glu lie Asp Glu Glv Glu Pro Lys Thr Leu 35 40 45 AAA CTG 
CTC GGT GAG AAC TTG CTC GTC AAT CGT ATC GAT GGG AAG CTG 192 Lys Leu Leu Glv Glu Asn Leu Leu Val 
Asn Arg lie Asp Gly Lys Leu 50 55 60 TAT TGC CTC AAG GAC CGC TGC CTG CAT CGC GGC GTC CAG TTG TCG 
GTC 240 Tyr Cys Leu Lys Asp Arg Cys Leu His Arg Glv Val Gin Leu Ser Val 65 70 75 80 AA'\ GTC GAG 
TGC AAA ACG AAG TCG ACG ATC ACA TGC TGG TAC CAC GCG 288 Lvs Val Glu Cys Lvs Thr Lys Ser Thr He 
Thr Cys Trp Tyr His Ala 85 90 95 TGG ACC TAT CGC TGG GAA GAC GGC GTT CTG TGC GAC ATC TTG ACG AAT 
336 Trp Thr Tyr Arg Trp Glu Asp Gly Val Leu Cys Asp He Leu Thr Asn 100 105 110 CCG ACA AGC GCA 
CAG ATC GGT CGA CAA AAG CTG AAA ACT TAC CCA GTG 384 Pro Thr Ser Ala Gin lie Gly Arg Gin Lys Leu 
Lys Thr Tyr Pro Val 115 120 125 CAG GAA GCC AAG GGC TGC GTC TTC ATT TAT CTT GGC GAT GGC GAC CCT 
432 Gin Glu Ala Lys Gly Cys Val Phe He Tyr Leu Gly Asp Glv Asp Pro 130 135 140 CCT CCC TTG GCC 
CGC GAT ACG CCA CCC AAT TTC CTT GAC GAT GAC ATG 480 Pro Pro Leu Ala Arg Asp Thr Pro Pro Asn Phe 
Leu Asp Asp Asp Met 145 150 155 160 GAA ATC CTC GGG AAG AAC CAA ATC ATC AAG TCT AAC TGG CGC CTC 
GCT 528 Glu He Leu Gly Lys Asn Gin He He Lys Ser Asn Trp Arg Leu Ala 165 170 175 GTG GAA AAC 
GGT TTC GAT CCG AGC CAC ATT TAT ATT CAC AAA GAC TCA 576 Val Glu Asn Gly Phe Asp Pro Ser His He 
Tyr He His Lys Asp Ser 180 185 190 ATT CTG GTC AAG GAC AAC GAT CTT GCC TTG CCA CTA GGT TTC GCG 
CCA 624 He Leu Val Lys Asp Asn Asp Leu Ala Leu Pro Leu Glv Phe Ala Pro 195 200 205 GGA GGG GAT 
CGA AAG CAA CAA ACT CGT GTG GTT GAC GAT GAC GTC GTC 672 Gly Gly Asp Arg Lvs Gin Gin Thr Arg Val 
Val Asp Asp Asp Val Val 210 215 220 GGA CGC AAG GGT GTT TAC GAT CTT ATT GGC GAA CAT GGG GTC CCA 
GTG 720 Gly Arg Lys Gly Val Tyr Asp Leu He Gly Glu His Gly Val Pro Val 225 230 235 240 TTT GAG 
GGA ACT ATC GGG GGC GAA GTG GTC CGC GAA GGT GCC TAC GGC 768 Phe Glu Gly Thr He Gly Gly Glu Val 
Val Arg Glu Gly Ala Tyr Gly 245 250 255 GAA AAA ATT GTA GCG AAC GAT ATC TCC ATT TGG CTC CCG GGT 
GTT CTC 816 Glu Lys He Val Ala Asn Asp He Ser lie Trp Leu Pro Gly Val Leu 260 265 270 AAG GTC 
AAT CCG TTC CCC AAT CCG GAC ATG ATG CAG TTC GAG TGG TAC 864 Lvs Val Asn Pro Phe Pro Asn Pro Asp 
Met Met Gin Phe Glu Trp Tyr 275 280 285 GTG CCG ATT GAC GAA AAC ACA CAC TAT TAC TTC CAA ACT CTT 
GGC AAA 912 Val Pro He Asp Glu Asn Thr His Tyr Tvr Phe Gin Thr Leu Glv Lvs 290 295 300 CCA TGT 
GCC AAT GAC GAG GAA CGG AAG AAT TAC GAA CAA GAG TTC GAA 960 Pro Cys Ala Asn Asp Glu Glu Arg Lys 
Asn Tyr Glu Gin Glu Phe Glu 305 310 315 320 AGC AAG TGG AAA CCG ATG GCG CTC GAA GGA TTC AAC AAC 
GAT GAC ATC 1008 Ser Lys Trp Lys Pro Met Ala Leu Glu Gly Phe Asn Asn Asp Asp He 325 330 335 TGG 
GCT CGC GAA GCT ATG GTG GAT TTC TAC GCC GAT GAT AAA GGC TGG 1056 Trp Ala Arg Glu Ala Met Val Asp 
Phe Tyr Ala Asp Asp Lys Gly Trp 340 345 350 GTC AAC GAG ATT TTG TTC GAG GTG GAC GAG GCT ATC GTG 
GCA TGG CGC 1104 Val Asn Glu He Leu Phe Glu Val Asp Glu Ala He Val Ala Trp Arg 355 360 365 AAG 
CTG GCG AGC GAA CAC AAT CAG GGT ATT CAG ACC CAA GCG CAC GTT 1152 Lys Leu Ala Ser Glu His Asn Gin 
Gly He Gin Thr Gin Ala His Val 370 375 380 TCG GGC TGA 1161 Ser Gly *** 385 

[0 0 17] ia?ij#^ : 2 ga^iJOft^ : 1 2 1 8 gE^O^OSli : mk l^cO^S : Z^y^m h^f^ciiy- : [ElStt SB^'J 
cT^^fi^S : Genomic DNA t^lW. ^^n^ : V=^'t:^WM^ gB^fJ ATG GGC CAA GAT CCC AAG GCA CGA GTT TAT 

GTA GGC AGC GAT TCA ATG 48 Met Gly Gin Asp Pro Lys Ala Arg Val Tyr Val Glv Ser Asp Ser Met 1 5 10 
15 AAA AAG GAG ATG GAC GTG GCG AAC GTT GAT GAG GCA ATT TTA AAA AGA 96 Lys Lys Glu Met Asp Val Ala 
Asn Val Asp Glu Ala He Leu Lvs Arg 20 25 30 GTA AAA GGC TGG GCG CCC TAC GTG GAT GCG AAG CTA GGC 
TTT CGC AAT 144 Val Lys Gly Tip Ala Pro Tyr Val Asp Ala Lvs Leu Gly Phe Arg Asn 35 40 45 CAT TGG 
TAC CCG GTG ATG TTT TCG AAA GAG ATC GAC GAG GGC GAG CCG 192 His Trp Tyr Pro Val Met Phe Ser Lys 
Glu He Asp Glu Gly Glu Pro 50 55 60 AAG ACA CTA AAA CTG CTC GGT GAG AAC TTG CTC GTC AAT CGT ATC 
GAT 240 Lys Thr Leu Lys Leu Leu Gly Glu Asn Leu Leu Val Asn Arg He Asp 65 70 75 80 GGG AAG CTG 
TAT TGC CTC AAG GAC CGC TGC CTG CAT CGC GGC GTC CAG 288 Glv Lys Leu Tyr Cvs Leu Lys Asp Arg Cys 
Leu His Arg Gly Val Gin 85 90 95 TTG TCG GTC AAA GTC GAG TGC AAA ACG AAG TCG ACG ATC ACA TGC TGG 
336 Leu Ser Val Lys Val Glu Cvs Lvs Thr Lvs Ser Thr He Thr Cvs Trp 100 105 110 TAC CAC GCG TGG 
ACC TAT CGC TGG GAA GAC GGC GTT CTG TGC GAC ATC 384 Tyr His Ala Trp Thr Tvr Arg Trp Glu Asp Gly 
Val Leu Cys Asp He 1 15 120 125 TTG ACG AAT CCG ACA AGC GCA CAG ATC GGT CGA CAA AAG CTG AAA ACT 
432 Leu Thr Asn Pro Thr Ser Ala Gin He Gly Arg Gin Lvs Leu Lvs Thr 130 135 140 TAC CCA GTG CAG 
GAA GCC AAG GGC TGC GTC TTC ATT TAT CTT GGC GAT 480 Tvr Pro Val Gin Glu Ala Lys Glv Cvs Val Phe 
He Tyr Leu Gly Asp 14o 150 155 160 GGC GAC CCT CCT CCC TTG GCC CGC GAT ACG CCA CCC AAT TTC CTT 
GAC 528 Gly Asp Pro Pro Pro Leu Ala Arg Asp Thr Pro Pro Asn Phe Leu Asp 165 170 175 GAT GAC ATG 
GAA ATC CTC GGG AAG AAC CAA ATC ATC AAG TCT AAC TGG 576 Asp Asp Met Glu He Leu Glv Lvs Asn Gin 
He He Lys Ser Asn Trp 180 185 190 CGC CTC GCT GTG GAA AAC GGT TTC GAT CCG AGC CAC ATT TAT ATT 
CAC 624 Arg Leu Ala Val Glu Asn Gly Phe Asp Pro Ser His He Tvr He His 195 200 205 AAA GAC TCA 
ATT CTG GTC AAG GAC AAC GAT CTT GCC TTG CCA CTA GGT 672 Lys Asp Ser He Leu Val Lys Asp Asn Asp 
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Leu Ala Leu Pro Leu Gly 210 215 220 TTC GCG CCA GGA GGG GAT CGA AAG CAA CAA ACT CGT GTG GTT GAC 
GAT 720 Phe Ala Pro Gly Gly Asp Arg Lys Gin Gin Thr Arg Val Val Asp Asp 225 230 235 240 GAC GTC 
GTC GGA CGC AAG GGT GTT TAC GAT CTT ATT GGC GAA CAT GGG 768 Asp Val Val Glv Arg Lvs Gly Val Tyr 
Asp Leu lie Gly Glu His Gly 245 250 255 GTC CCA GTG TTT GAG GGA ACT ATC GGG GGC GAA GTG GTC CGC 
GAA GGT 816 Val Pro Val Phe Glu Gly Thr lie Glv Gly Glu Val Val Arg Glu Glv 260 265 270 GCC TAC 
GGC GAA AAA ATT GTA GCG AAC GAT ATC TCC ATT TGG CTC CCG 864 Ala Tvr Glv Glu Lvs lie Val Ala Asn 
Asp He Ser He Trp Leu Pro 275 280 285 GGT GTT CTC AAG GTC AAT CCG TTC CCC AAT CCG GAC ATG ATG 
CAG TTC 912 Gly Val Leu Lys Val Asn Pro Phe Pro Asn Pro Asp Met Met Gin Phe 290 295 300 GAG TGG 
TAC GTG CCG ATT GAC GAA AAC ACA CAC TAT TAC TTC CAA ACT 960 Glu Trp Tvr Val Pro He Asp Glu Asn 
Thr His Tyr Tyr Phe Gin Thr 305 310 315 320 CTT GGC AAA CCA TGT GCC AAT GAC GAG GAA CGG AAG AAT 
TAC GAA CAA 1008 Leu Gly Lys Pro Cys Ala Asn Asp Glu Glu Arg Lvs Asn Tvr Glu Gin 325 330 335 GAG 
TTC GAA AGC AAG TGG AAA CCG ATG GCG CTC GAA GGA TTC AAC AAC 1056 Glu Phe Glu Ser Lvs Trp Lys Pro 
Met Ala Leu Glu Gly Phe Asn Asn 340 345 350 GAT GAC ATC TGG GCT CGC GAA GCT ATG GTG GAT TTC TAC 
GCC GAT GAT 1104 Asp Asp He Trp Ala Arg Glu Ala Met Val Asp Phe Tvr Ala Asp Asp 355 360 365 AAA 
GGC TGG GTC AAC GAG ATT TTG TTC GAG GTG GAC GAG GCT ATC GTG H52 Lys Glv Trp Val Asn Glu He Leu 
Phe Glu Val Asp Glu Ala He Val 370 375 380 GCA TGG CGC AAG CTG GCG AGC'gAA CAC AAT CAG GGT ATT 
CAG ACC CAA 1200 Ala Trp Arg Lys Leu Ala Ser Glu His Asn Gin Glv He Gin Thr Gin 385 390 395* 400 
Ala His Val Ser Gly *** 405 
[0 0 18] la^lJS^ : 3 Sa^lJcOS^ : 2 7 3 K^fJc^lii : mm : h^K^n v^- : ^^^J^ ifi^ijco 

: Genomic DNA : — K^-^;^M*0 S IS^iJ ATG GCT CGA TAT GAA GTC GAT CGC CTA ATT 

CAG GAC ATG TCG AAA AAA 48 Met Ala Arg Tyr Glu Val Asp Arg Leu He Gin Asp Met Ser Lys Lvs 1 5 10 
15 GAA GGG CTC ATT GGG CGC GTG ATC GAC ACA CCA TCG GAT GTC TTT GAG 96 Glu Glv Leu He Gly Arg Val 
lie Asp Thr Pro Ser Asp Val Phe Glu 20 25 30 GAG TAC GGT TTA ACG CCT CCT GAA'cGC ACT GCG' CTG CTC 
GAG GGT ACT 144 Glu Tyr Gly Leu Thr Pro Pro Glu Arg Thr Ala Leu Leu Glu Gly Thr 35 40 45 CCG CAA 
GCA CTA GCT TCG ATT GGT GTG CAT CCG ATT CTG CAG ATG CAC 192 Pro Gin Ala Leu Ala Ser He Gly Val 
His Pro lie Leu Gin Met His 50 55 60 TAC TTG ATG TAC AAA AAT CCT GAA ATG GCT ACT CAC GTT TCT ATT 
AAG 240 Tyr Leu Met Tyr Lys Asn Pro Glu Met Ala Thr His Val Ser lie Lvs 65 70 75 80 GAT TAT TCC 
GAT ATG TTG AAA GGA GGC GCT TGA 273 Asp Tyr Ser Asp Met Leu Lys Gly Gly Ala *** 85 90 
[0 0 19] m^m^ : 4 Sm(DS:^ : 8 1 0 m^^KD^ : ^SS ^cZ)^ : Zl*^ }.yf,at^- : fi^g^ ig^iJcT) 
: Genomic DNA $2^ : I'^^'ty^mBM iS^O ATG GGG AAG ATT GTT GCG GCC GGT GGT ACC 

TCG CAT ATT CTC ATG TCT 48 Met Gly Lys He Val Ala Ala Gly Gly Thr Ser His He Leu Met Ser 1 5 10 
15 CCA AAA GGA TGT GAG GAG AGC GCT GCT CGC GTG GTG AAC GGC ATT GCT 96 Pro Lys Gly Cys Glu Glu Ser 
Ala Ala Arg Val Val Asn Gly He Ala 20 25 30 GAA CTC GGA CGG CGC TTG AAG GAA GCA CGT CCT GAT GTG 
CTC GTC ATT 144 Glu Leu Gly Arg Arg Leu Lys Glu Ala Arg Pro Asp Val Leu Val He 35 40 45 ATC ACA 
AGC GAT CAC ATG TTC AAT ATC AAC TTG TCC ATG CAA CCG CGT 192 He Thr Ser Asp His Met Phe Asn He 
Asn Leu Ser Met Gin Pro Arg 50 55 60 TTC GTG GTG GGC ATT GCT GAC AGT TAT ACG CCG ATG GGT GAC ATG 
GAC 240 Phe Val Val Gly He Ala Asp Ser Tyr Thr Pro Met Gly Asp Met Asp 65 70 75 80 ATT CCG CGT 
GAT CTG GTG CCG GGA AGC CGC GAA GTT GGG CGC GCG ATT 288 He Pro Arg Asp Leu Val Pro Gly Ser Arg 
Glu Val Gly Arg Ala He 85 90 95 GCG CTA CAG GCT GAT GAG GAC" GGC TTT GAC TTA TGT CAA GCC GAG GAG 
336 Ala Leu Gin Ala Asp Glu Asp Gly Phe Asp Leu Cys Gin Ala Glu Glu 100 105 110 TAC AGC CTT GAT 
CAC GGC ATC ATG ATA CCA ATC CTG TTC ATG GGC ATG 384 Tvr Ser Leu Asp His Gly He Met He Pro He 
Leu Phe Met Gly Met 115 120 125 AAA GAA ATT CCT GTA GTG CCT GTG ATT GTG AAC ATC AAT ACT GAT CCC 
432 Lys Glu He Pro Val Val Pro Val He Val Asn He Asn Thr Asp Pro 130 135 140 ATC CCC TCA GCA 
CGC CGA TGC GTG GCC CTT GCT GAA AGC ATC CGT CAA 480 He Pro Ser Ala Arg Arg Cvs Val Ala Leu Ala 
Glu Ser He Arg Gin 145 150 155 160 GCG ATC GAG AAA CGT ACG CCA GAT GGA TGC CGC GTT GCG GTA GTT 
GGC 528 Ala He Glu Lys Arg Thr Pro Asp Gly Cys Arg Val Ala Val Val Gly 165 170 175 GCA GGC GGT 
CTA TCG CAC TGG CTG TGC GTT CCT CGA CAT GGA GAG GTA 576 Ala Gly Gly Leu Ser His Trp Leu Cys Val 
Pro Arg His Gly Glu Val 180 185 190 AGC GAG AAA TTC GAC CAT ATG GTG ATG GAC GAG CTT GTC CGC GGC 
AAC 624 Ser Glu Lys Phe Asp His Met Val Met Asp Glu Leu Val Arg Gly Asn 195 200 205 GCC GAA AAG 
CTT GTC GCC ATG GGG AAC GAA GCC ATC ATC GAC CAG GGC 672 Ala Glu Lys Leu Val Ala Met Gly Asn Glu 
Ala He He Asp Gin Gly 210 215 220 GGC AAT GCG GGC GTA GAA ATA CTG ACG TGG ATC ATG GCT GCG GTA 
GCG 720 Gly Asn Ala Gly Val Glu He Leu Thr Trp He Met Ala Ala Val Ala 225 230 235 240 TCA GAG 
GCA TCG TCA GGC GAA AAA GTA TTT TAT GAA GCA ATG ACA CAG 768 Ser Glu Ala Ser Ser Gly Glu Lvs Val 
Phe Tyr Glu Ala Met Thr Gin 245 250 255 TGG TTT ACC GGA ATC GGA GGA ATG GAA TTT CAT GTT AAA TAA 
810 Trp Phe Thr Gly He Gly Glv Met Glu Phe His Val Lys *** 260 265 270 
[0 0 2 0] ie?ij#^ : 5 SE^iJc^ft^ : 8 7 3 i£5ijc0§!l : BcO^ : Zl:*:^ i^^^aiy- : lEm^^ SS^'JcT? 

: Genomic DNA ^if^^g, : i/^— V^-T^^m^mM SS^'J ATG TTA AAT AAA GCT GAA CAA ATC TCG GAA 

AAG TCC GAA AGT GCG TAT 48 Met Leu Asn Lys Ala Glu Gin He Ser Glu Lys Ser Glu Ser Ala Tyr 1 5 10 
15 GTC GAA CGC TTT GTT AAT GCG GGC GGT GTT GAA ACC CGC TAT CTC GAA 96 Val Glu Arg Phe Val Asn Ala 
Gly Gly Val Glu Thr Arg Tyr Leu Glu 20 25 30 GCC GGC AAA GGG CAG CCC GTC ATC TTG ATC CAT GGA GGG 
GGT GCG GGA 144 Ala Gly Lys Gly Gin Pro Val He Leu He His Gly Gly Gly Ala Gly 35 40 45 GCG GAG 
AGC GAA GGT AAT TGG AGA AAC GTC ATC CCC ATT CTT GCT CGT 192 Ala Glu Ser Glu Gly Asn Trp Arg Asn 
Val He Pro He Leu Ala Arg 50 55 60 CAC TAT CGT GTG ATT GCT ATG GAC ATG CTT GGC TTT GGT AAG ACC 
GCA 240 His Tyr Arg Val He Ala Met Asp Met Leu Gly Plie Gly Lys Thr Ala 65 70 75 80 AAG CCT GAC 
ATC GAA TAT ACG CAG GAC CGC CGC ATT CGT CAC TTG CAC 288 Lys Pro Asp He Glu Tvr Thr Gin Asp Arg 
Arg He Arg His Leu His 85 90 95 GAT TTT ATT AAA GCG ATG AAC TTC GAC GGC AAG GTC TCG ATT GTG GGA 
336 Asp Phe He Lys Ala Met Asn Phe Asp Gly Lys Val Ser He Val Gly 100 105 110 AAT TCG ATG GGT 
GGC GCA ACC GGC CTC GGT GTG TCT GTT CTT CAC TCT 384 Asn Ser Met Glv Glv Ala Thr Gly Leu Glv Val 
Ser Val Leu His Ser 115 120 125 GAA CTC GTC AAT GCA CTG GTG CTC ATG GGA AGC GCA GGC CTC GTA GTA 
432 Glu Leu Val Asn Ala Leu Val Leu Met Gly Ser Ala Glv Leu Val Val 130 135 140 GAA ATC CAC GA'\ 
GAT CTG CGC CCC ATC ATC AAC TAC GAT TTC ACA CGT 480 Glu He His Glu Asp Leu Arg Pro He He Asn 
Tyr Asp Phe Thr Arg 145 150 155 160 GAG GGT ATG GTC CAT TTG GTC AAG GCA CTT ACC AAC GAT GGA TTC 
AAG 528 Glu Gly Met Val His Leu Val Lys Ala Leu Thr Asn Asp Gly Phe Lvs 165 170 175 ATC GAC GAT 
GCG ATG ATC AAC TCG CGC TAT ACC TAC GCG ACC GAT GAA 576 He Asp Asp Ala Met He Asn Ser Arg Tyr 
Thr Tyr Ala Thr Asp Glu 180 185 190 GCT ACG CGC AAA GCC TAC GTA GCG ACA ATG CAG TGG ATT CGC GAA 
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CAG 624 Ala Thr Arg Lvs Ala Tvr Val Ala Thr Met Gin Trp lie Arg Glu Gin 195 200 205 GGC GGA CTT 
TTC TAG GAT CCC GAG TTC ATT CGG AAA GTT CCG GTG CCG 672 Glv Glv Leu Phe Tvr Asp Pro Glu Phe He 
Arg Lvs Val Pro Val Pro 210 215 220 ACC CTT GTG GTG CAC GGG AAA GAT GAG AAG GTA GTT CCA GTT GAA 
ACT 720 Thr Leu Val Val His Glv Lys Asp Asp Lvs Val Val Pro Val Glu Thr 225 230 235 240 GCA TAC 
AAG TTT CTT GAT CTC ATC GAT GAC AGC TGG GGC TAC ATC ATC 768 Ala Tvr Lvs Phe Leu Asp Leu lie Asp 
Asp Ser Trp Glv Tvr lie He 245 250 255 CCT CAC TGC GGC CAC TGG GCG ATG ATC GAA CAT CCA GAG GAC 
TTT GCG 816 Pro His Cvs Gly His Trp Ala Met He Glu His Pro Glu Asp Phe Ala 260 265 270 AAC GCA 
ACT CTG TCG TTC CTT TCT CGT CGT GCA GAC ATT ACC CGT GCT 864 Asn Ala Thr Leu Ser Phe Leu Ser Arg 
Arg Ala Asp He Thr Arg Ala 275 280 285 GCC GCA TAA 873 Ala Ala +** 290 

[0 0 2 1 ] Sa^iJ*:^ : 6 Em(Di^ : 3 2 4 Sd^lJcoM : : hTt^^ni/- : [T^^c id^lJCO 

fiS : Genomic DNA $im : iy^ — K^-^^M*fflffi SE^'J ATG AAC CAA ATT TGG TTG AAA GTA TGT GCT 

GCA TCT GAC ATG CAA CCT 48 Met Asn Gin He Trp Leu Lvs Val Cvs Ala Ala Ser Asp Met Gin Pro 1 5 10 
15 GGC ACG ATA CGT CGC GTC AAC CGC GTA GGT GCT GCA CCT CTC GCA GTC 96 Glv Thr He Arg Arg Val Asn 
Arg Val Gly Ala Ala Pro Leu Ala Val 20 25 30 TAT CGT GTT GGC GAT CAG TTC TAC GCC ACT GAA GAT ACG 
" TGC ACG CAT 144 Tvr Arg Val Glv Asp Gin Phe Tyr Ala Thr Glu Asp Thr Cvs Thr His 35 40 45 GGT ATT 
GCT TCG CTT TCG GAA GGG ACA CTC GAT GGT GAC GTG ATT GAA 192 Gly He Ala Ser Leu Ser Glu Gly Thr 
Leu Asp Gly Asp Val He Glu 50 55 60 TGT CCC TTT CAC GGC GGC GCC TTC AAT GTT TGT ACC GGC ATG CCG 
- GCA 240 Cys Pro Phe His Gly Glv Ala Phe Asn Val Cys Thr Gly Met Pro Ala 65 70 75 80 TCA AGT CCA 
TGT ACA GTG CCG CTA GGA GTG TTC GAG GTA GAA GTC AAA 288 Ser Ser Pro Cys Thr Val Pro Leu Gly Val 
Phe Glu Val Glu Val Lys 85 90 95 GAG GGC GAA GTT TAT GTC GCC GGA GAA AAG AAG TAA 324 Glu Gly Glu 
Val Tyr Val Ala Gly Glu Lvs Lys *** 100 105 

[0 0 2 2] Sa?iJ#^ : 7 im<DS^ : 3 1 8 SS^iJcdM : ^^^^ : Zl*^ v^- : 12^0^0 

fi^ : Genomic DNA $2^^. : i^zj. — K^-^-J^Mr^ffl^ SS^'J ATG GCA GAC CTG TCG GTA ATT ACC GAA CGA 

GTA ACA AAA GCA GTT GGA 48 Met Ala Asp Leu Ser Val lie Thr Glu Arg Val Thr Lys Ala Val Gly 1 5 10 
15 GAG AAC TCT GGG CTG GAT GCC GTG GTC AAG TTC GAT TTT GAG CCG GAG 96 Glu Asn Ser Glv Leu Asp Ala 
Val Val Lys Phe Asp Phe Glu Pro Glu 20 25 30 GGA GTC ATT CAT ATT GAC GGA ATG AGT ATT CCC AAC CGG 
GTG AGT AAC 144 Gly Val He His He Asp Gly Met Ser He Pro Asn Arg Val Ser Asn 35 40 45 GAG GAT 
TTG CCC TCG GAC ATC ACT ATT AAG ATC AAG CTC GAG AAC TTC 192 Glu Asp Leu Pro Ser Asp He Thr lie 
Lys lie Lys Leu Glu Asn Phe 50 55 60 GAA AAG ATC CTA AAC CAG GAT CTT GGT CCA AAA ATG GCG TTG GCA 
ACG 240 Glu Lys He Leu Asn Gin Asp Leu Gly Pro Lys Met Ala Leu Ala Thr 65 70 75 80 GGA AGG ATG 
AGG CTG CGT GGC GAT ATC CGC ATC GCA ACG CGC CTG GAT 288 Gly Arg Met Arg Leu Arg Gly Asp He Arg 
He Ala Thr Arg Leu Asp 85 90 95 AAG GTC TTT GGA CTT GCT CCG AGC ATG TAA 318 Lys Val Phe Gly Leu 
Ala Pro Ser Met *** 100 105 

[0 0 2 3] Sa^fJS-^ : 8 Sm(DA^ : 9 9 0 M^Wm : m(OW : h^nv^- : [g^^ ifi^ljco 

: Genomic DNA : V^-f':^m"mM SB^^'J ATG TAC CAA CTC AAA ATT GAA GGG CAA GCG 

CCA GGG ACC TGC GGC TCA 48 Met Tyr Gin Leu Lys He Glu Gly Gin Ala Pro Gly Thr Cys Glv Ser 1 5 10 
15 GGG AAG AGC CTG TTG GTC TCA GCA CTT GCT AAT GGT ATC GGA TTT CCG 96 Gly Lys Ser Leu Leu Val Ser 



Ala 


Leu 


Ala 


Asn 


Gly 


He 


Gly 


Phe 


Pro 


20 25 30 TAC GAG TGT GCA TCG GGA GGT TGC GGA GTA TGC AAA TTC 


GAG 


TTA 


CTC 


144 


Tyr 


Glu 


Cys Ala Ser 


Gly 


Gly 


Cys Gly 


Val 


Cys 


Lys 


Phe 


Glu 


Leu 


Leu 


35 40 45 GAA GGG 


AAT 


GTC 


CAA 


TCA 


ATG 


TGG 


CCG 


GAT 


GCT 


CCA 


GGA 


CTT 


TCT 


TCG 


192 


Glu 


Gly 


Asn 


Val 


Gin 


Ser 


Met 


Trp 


Pro 


Asp 


Ala 


Pro 


Gly 


Leu 


Ser 


Ser 


50 55 60 CGA GAT CGT GAG AAG GGC AAC CGC CAT CTT GCA TGC CAG TGC GTT 


GCG 


240 


Arg 


Asp 


Arg 


Glu 


Lys Gly Asn 


Arg 


His 


Leu 


Ala 


Cys Gin Cys 


Val 


Ala 


65 ' 


70 75 80 


CTC 


TCA 


GAC 


CTG 


CGG 


ATC 


AAA 


GTC 


GCA 


GTG 


CAG 


GAC 


AAG 


TAC 


GTC 


CCA 


288 


Leu 


Ser 


Asp 


Leu 


Arg 


He 


Lys 


Val 


Ala 


Val 


Gin 


Asp 


Lys 


Tyr 


Val 


Pro 


85 90 95 ACG ATT CCA ATC TCA AGA ATG GAA GCG GAA GTT GTT GAG GTC CGG GCG 


336 


Thr 


lie 


Pro 


He 


Ser 


Arg 


Met 


Glu 


Ala 


Glu 


Val 


Val 


Glu 


Val 


Arg 


Ala 


100 


105 


110 


CTA 


ACT 


CAT 


GAC 


CTG 


CTG 


TCC 


GTG 


CGA 


TTA 


CGC 


ACT 


GAT 


GGG 


CCA 


GCA 


384 


Leu 


Thr 


His 


Asp 


Leu 


Leu 


Ser 


Val 


Arg 


Leu 


Arg 


Thr 


Asp 


Gly 


Pro 


Ala 


115 


120 


125 


AAT 


TTC 


CTC 


CCC 


GGC 


CAG 


TTC 


TGC 


CTA 


GTA 


GAG 


GCA 


GAG 


CAG 


TTG 


CCA 


432 


Asn 


Phe 


Leu 


Pro 


Gly 


Gin 


Phe 


Cys 


Leu 


Val 


Glu 


Ala 


Glu 


Gin 


Leu 


Pro 


130 


135 


140 


GGC 


GTG 


GTT 


CGC 


GCA 


TAT 


TCA 


ATG 


GCG 


AAT 


TTA 


AAG 


AAC 


CCC 


GAA 


GGC 


480 


Gly 


Val 


Val 


Arg 


Ala 


Tyr 


Ser 


Met 


Ala 


Asn 


Leu 


Lvs 


Asn 


Pro 


Glu 


Gly 


145 


150 


155 


160 


ATA 


TGG 


GAG 


TTC 


TAT 


ATT 


AAG 


AGG 


GTA 


CCC 


ACA 


GGA 


CGA 


TTT 


AGT 


CCT 


528 


He 


Trp 


Glu 


Phe 


Tyr 


He 


Lys 


Arg 


Val 


Pro 


Thr 


Gly 


Arg 


Phe 


Ser 


Pro 


165 


170 


175 


TGG 


CTT 


TTC 


GAA 


AAT 


AGA 


AAA 


GAA 


GGC 


GCT 


CGT 


CTA 


TTT 


TTG 


ACG 


GGA 


576 


Trp 


Leu 


Phe 


Glu 


Asn 


Arg 


Lys 


Glu 


Gly 


Ala 


Arg 


Leu 


Phe 


Leu 


Thr 


Gly 


180 


185 


190 


CCA 


ATG 


GGC 


ACA 


TCT 


TTC 


TTC 


CGT 


CCA 


GGG 


ACC 


GGC 


CGA 


AAG 


AGT 


CTT 


624 


Pro 


Met 


Gly 


Thr 


Ser 


Phe 


Phe 


Arg 


Pro 


Gly 


Thr 


Gly 


Arg 


Lys 


Ser 


Leu 


195 


200 


205 


TGC 


ATT 


GGC 


GGC 


GGT 


GCC 


GGG 


CTC 


TCG 


TAT 


GCG 


GCC 


GCT 


ATT 


GCA 


CGC 


672 


Cys 


He 


Gly 


Gly 


Gly 


Ala 


Gly 


Leu 


Ser 


Tyr 


Ala 


Ala 


Ala 


He 


Ala 


Arg 


210 


215 


220 


GCC 


TCG 


ATG 


CGC 


GAA 


ACA 


GAC 


AAG 


CCG 


GTA 


AAG 


TTG 


TTC 


TAC 


GGC 


TCA 


720 


Ala 


Ser 


Met 


Arg 


Glu 


Thr 


Asp 


Lys 


Pro 


Val 


Lys 


Leu 


Phe 


Tyr 


Gly 


Ser 


225 


230 


235 


240 


AGA 


ACT 


CCG 


CGC 


GAC 


GCT 


GTT 


CGG 


TGG 


ATC 


GAT 


ATC 


GAC 


ATC 


GAT 


GAG 


768 


Arg 


Thr 


Pro 


Arg 


Asp 


Ala 


Val 


Arg 


Trp 


He 


Asp 


He 


Asp 


He 


Asp 


Glu 


245 


250 


255 


GAC 


AAG 


CTT 


GAG 


GTC 


GTC 


CAG 


GCA 


GTT 


ACG 


GAA 


GAC 


ACG 


GAT 


AGC 


CTT 


816 


Asp 


Lys 


Leu 


Glu 


Val 


Val 


Gin 


Ala 


Val 


Thr 


Glu 


Asp 


Thr 


Asp 


Ser 


Leu 


260 


265 


270 


TGG 


CAA 


GGG 


CCC 


ACT 


GGT 


TTT 


ATT 


CAT 


CAG 


GTT 


GTC 


GAC 


GCA 


GCG 


CTG 


864 


Trp 


Gin 


Gly 


Pro 


Thr 


Gly 


Phe 


He 


His 


Gin 


Val 


Val 


Asp 


Ala 


Ala 


Leu 


275 


280 


285 


CTT 


GAA 


ACC 


CTA 


CCG 


GAA 


TAC 


GAA 


ATT 


TAT 


CTT 


GCC 


GGT 


CCA 


CCG 


CCT 


912 


Leu 


Glu 


Thr 


Leu 


Pro 


Glu 


Tvr 


Glu 


He 


Tyr 


Leu 


Ala 


Gly 


Pro 


Pro 


Pro 


290 


295 


300 


ATG 


GTC 


GAC 


GCT 


ACT 


GTC 


CGT 


ATG 


CTG 


CTC 


GGC 


AAG 


GGT 


GTT 


CCA 


CGC 


960 


Met 


Val 


Asp 


Ala 


Thr 


Val 


Arg 


Met 


Leu 


Leu 


Gly 


Lys 


Gly 


Val 


Pro 


Arg 


305 


310 


315 


320 


GAT 


CAA 


ATT 


CAT 


TTT 


GAC 


GCA 


TTT 


TTC 


TAA 


990 


Asp 


Gin 


He 


His 


Phe 


Asp 


Ala 


Phe 


Phe 


*+* 


325 


330 
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kbp ^n^-:x^T- 

[0 2] mMm2(Dy'y^i KpUCAl (DK^m^^^-t. ^^l~8(-iie?iJ^c7?gd?iJ§^l~8tc:>PtE£:L. ^fpcOfS] 
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[1214] ^JS1?'J2(Z)T> h ^:=i/^^7: ^/^^;^x/^c^e457^^^fT^*^-^'^. 
- / 1- K CO ^ CO t| ^ .-r -f- , 

[[21 6 ] ^SS1^J4 (^D^/^^y- p - 9^ ^ 2, 2' . 3 - h U t K a rip y — x /^--^co^i^ 

[f?-§-tOtft0^] I V-<^y^- p -^•V7^:^v'> II 2, 2'. 3- h y h Kn:irv'v^:7ai-yuai — N y 7<5^/^ 
[® 7 ] ^iS^iJ 4 CO 2, 2\ 3 - h y b Yu^^y^yy :^:^iV:2L^y-)V h y ;^ ^/t. y /L>f k^^f*CO g*5>^Ff 
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